Bilateral vocal cord paralysis is uncommon but important to recognise since it can lead to respiratory failure. Our experience of this complication in a patient with Shy-Drager syndrome prompted us to investigate vocal cord function in a series of patients with this condition as it provides a treatable component of this disease.
Methods
Twelve consecutive patients with the classical features of Shy-Drager syndrome were investigated. Their chief clinical features and severity are summarised in Table 1 , using a scale of 0 (normal) to 4 (severe).
All patients were questioned specifically about any respiratory difficulties, particularly changes in degree of snoring and episodes of stridor or apnoea at night. Evidence was also sought from the patients' spouses.
Vocal cords were examined with a fibre-optic laryngoscope by the same observer and their movement noted at rest, during inspiration, expiration, and phonation. The maximal abduction was graded on the following scale: 0=no abnormality; 1=equivocal paresis; 2=mild paresis; 3 =marked paresis but more than 2 mm separation during inspiration; 4=complete paralysis with cords in close apposition during maximum inspiration.
Respiratory symptoms, the vocal cord findings, and their treatment are summarised in Tables 2 and 3 
Discussion
The Shy-Drager syndrome usually manifests itself in middle age as a progressive pan-autonomic failure with the later development of atypical Parkinsonism and a cerebellar deficit (Shy and Drager, 1960; Thomas and Schirger, 1970) . There have been two previously reported cases of this disease who developed stridor and respiratory failure requiring tracheostomy (Roessmann et al., 1971; Israel and Marino, 1977) . Two patients have also been described with typical Parkinson's disease who had glottic obstruction because of vocal cord paralysis (Vas et al., 1965) . Thus severe vocal cord paresis is not specific to the extrapyramidal defect in the Shy-Drager syndrome although it seems to be much more common and severe. We feel that the development of a severe vocal cord dysfunction in a patient with a progressive Parkinsonism, cerebellar, or autonomic deficit is suggestive of the diagnosis of the ShyDrager syndrome.
Severe degeneration in the pigmented dorsal nucleus, the vagal parasympathetic centre, has been described frequently in patients with the ShyDrager syndrome (Roessmann, 1975) but there is little information on the pathology of the vagal nuclei supplying motor control to the laryngeal muscles. The fibres of the vagus nerve which supply the laryngeal muscles of abduction arise in the nucleus ambiguus and in the retrofacial nucleus (Haymaker, 1969) . Degeneration in these nuclei is likely to be responsible for the vocal cord paresis as well as for the loss of palatal control, presumably the cause of the snoring, that characterises the respiratory difficulties of these Vocal cord paralysis in Shy-Drager syndrome patients. Clinicopathological correlations would be of interest to define further the brainstem pathology.
It is surprising that such an apparently common complication has been generally overlooked. However, in one series two out of four patients had severe laryngeal obstruction thought at the time to be caused by disturbance of the pneumotaxic centre despite the presence of stridor (Bannister and Oppenheimer, 1972) . It is probable that many patients with the Shy-Drager syndrome develop this problem and may die as a consequence of it. One reason for an oversight of the laryngeal obstruction is that stridor may not be obvious because of weakness of inspiratory muscles, which is commonly present in advanced cases. This weakness also decreases the inspiratory pull of the larynx downwards, which contributes to opening of the glottis (Fink, 1975) and exacerbates the paresis of abduction. A similar combination of vocal cord paresis and weakness of inspiratory muscles can arise in myasthenia gravis or in some polyneuropathies, where serious laryngeal obstruction is probably more common than is usually recognised.
Sleep apnoea is now well recognised as a presentation of upper airway obstruction (Guilleminault et al., 1973) and may be fatal. One patient with the Shy-Drager syndrome who died during an episode of sleep apnoea is reported to have had only a unilateral vocal cord paresis (Guilleminault et al., 1977) ; his episodes of apnoea were thought to be caused, in some unexplained way, by the autonomic defect. It appears to us that apnoeic spells are more likely to be the results of episodes of complete laryngeal obstruction. Thus severe snoring, with or without stridor and apnoeic attacks, requires urgent consideration for a careful examination of the vocal tract and possible elective tracheostomy to avoid the added insult of anoxia to an already compromised central nervous system.
Patients with the Shy-Drager syndrome should be examined routinely for laryngeal dysfunction and the examination repeated if suggestive symptoms develop. Fibre-optic laryngoscopy should be 153 used, if possible, as paresis of vocal cord abduction is easier to assess with this procedure than by conventional techniques.
